Acetylcholine synthesis by adult bovine adrenal chromaffin cell cultures.
Adrenal chromaffin cells normally synthesize and release catecholamines. In the present study, [3H]acetylcholine synthesis and another characteristic of cholinergic neurons, [3H]choline uptake, were studied in cultures of adult bovine adrenal chromaffin cells. Chromaffin cell cultures took up [3H]choline from the medium and acetylated the [3H]choline to form [3H]acetylcholine. The rate of [3H]acetylcholine synthesis increased after 19 days in culture and continued to increase up to 28 days in culture. [3H]Acetylcholine synthesis could be increased by stimulating the cells with a depolarizing concentration of K+. The ability for K+ to stimulate synthesis of [3H]acetylcholine developed only after 28 days in culture. [3H]Choline was taken up by the cultures through a single mechanism with a high (to intermediate) affinity for choline. [3H]Choline uptake was enhanced by Na+ omission in day-14 cultures, but was at least partially Na+-dependent in day-29 cultures. Hemicholinium-3 (IC50 less than 10 muM) inhibited [3H]choline uptake into chromaffin cell cultures. It is concluded that bovine adrenal chromaffin cells, maintained in culture, are able to exhibit cholinergic properties and this capacity is retained even by the mature adult cell.